Rapid downregulation of cyclin D1 mRNA and protein levels by ultraviolet irradiation in murine macrophage cells.
DNA damage causes G1 cell cycle arrest through stabilization of p53 and its induction. As this process requires transcription, it takes several hours to achieve cell cycle arrest. We observed that ultraviolet (UV) light induces an immediate G1 arrest by rapid clearance of cyclin D1 in the murine macrophage cell line Bac1.2F5. The rapid disappearance of the cyclin D1 protein after exposure to UV was caused by at least two different mechanisms. In the first mechanism, cyclin D1 mRNA promptly disappeared within 1 min after UV irradiation, although cdk4 mRNA levels were unchanged. In the second mechanism, UV irradiation accelerated the degradation of cyclin D1 protein through the proteasome pathway. The half-life of the cyclin D1 protein was measured by pulse chase analysis and was shortened by UV light. These findings suggest that in the UV-irradiated Bac1.2F5 cells the amount of cyclin D1 protein is regulated at both the mRNA and protein levels. These two clearance mechanisms were also observed in murine bone-marrow-derived macrophages from wild type and p53 -/- mice, indicating that cyclin D1 mRNA and protein levels are independent of p53 function. This machinery might contribute to G1 cell cycle arrest and prevent cells from accumulating further DNA damage.